Introduction
Micromammal remains are common in numerous Cenozoic continental deposits (e.g. Badgley 1986; Behrensmeyer and Hook 1992) . Considering their usefulness for biochronologic, biostratigraphic, paleoenvironmental, paleoclimatic and paleoecologic studies, it is essential to know the processes that took part in the formation of the assemblages (Andrews 1990; Fernández-Jalvo et al. 2014) . In this sense, burrows have been proposed as favourable contexts for the preservation of skeletal elements Behrensmeyer and Hook (1992; and references therein) .
The vertebrate fauna from the late Cenozoic of the Pampean Region, central Argentina, is one of the richest and most diverse of South America (Cione and Tonni 2005; Cione et al. 2015) . Particularly, microvertebrates are a major component of many assemblages. The presence of remains inside burrows has been highlighted by numerous authors for the late Miocenelate Holocene of the Argentine Pampas (e.g. Genise 1989; Scognamillo 1993; Peña 1997; Elissamburu et al. 2011; Beilinson and Taglioretti 2013; Tomassini and Montalvo 2013; Cenizo et al. 2015) . However, the origin of small vertebrates assemblages is barely studied taphonomically (e.g. Pardiñas 2001 Pardiñas , 2004 Cenizo and De los Reyes 2008; Montalvo et al. 2012 Montalvo et al. , 2015 Cenizo et al. 2015) .
This paper is focused on the taphonomic features of a microvertebrate assemblage found in the fossiliferous locality Puente Vanoli, middle reach of the Quequén Salado River (Buenos Aires Province, southern of the Pampean Region). The assemblage is Holocene in age and was recovered from the infilling of a small cavity developed in floodplain deposits, interpreted as a burrow probably produced by the chinchillid rodent Lagostomus maximus. Given that the burrows are very abundant in the fossil record and offer a context for the accumulation and preservation of small vertebrates, their importance as a taphonomic mode (sensu Behrensmeyer and Hook 1992) in the Argentine Pampas for the late Cenozoic is also evaluated. remains reported in this paper were concentrated in the lower 25 cm of the burrow infilling.
Other structures similar in morphology and dimensions to the one studied in this paper were recognised in the same stratigraphic level, and were also interpreted as burrows (Figure 2(d) ). Some of them contained specimens of L. maximus, but no specimens of other taxa were recorded.
Materials and methods
The mammal and reptile remains recovered from Puente Vanoli are housed at the collection of the Museo de Ciencias Naturales 'Vicente Di Martino' (Monte Hermoso, Buenos Aires Province), under the acronym MMH-QEQ.
A detail sedimentological log was made, considering grain size, lithology, primary sedimentary structures, nature of discontinuities, bioturbation, fossil content, scale and geometry of the lithosomes following Reading and Levell (1996) . Sedimentary facies were described according to Miall's scheme (1978 Miall's scheme ( , 2006 . The colour of the sediments was determined using the Rock Colour Chart (Goddard et al. 1948) .
Taxonomic identifications were made by comparison with specimens of the mastozoological and paleontological collections of the Museo de La Plata (La Plata, Buenos Aires Province). Microvertebrates include taxa with body masses <5 kg (Behrensmeyer 1991) .
Micromammal specimens were assigned to two age classes, based on the dental ontogeny and the degree of ossification. Juvenile individuals include specimens with emerging teeth and/or immature bone, with exposed areas of trabecular bone, whereas adult individuals include specimens with permanent teeth and/or mature bone (Behrensmeyer 1991; Montalvo 2004) .
Taxonomic and anatomical representation was determined by the following indexes (Badgley 1986 ): NR (number of recovered
Geographic and stratigraphic setting
The Pampean Region, extended across central Argentina, is a vast and heterogeneous environment of low relief, that grade from temperate humid conditions north-eastwards to subhumid-semiarid south-westwards. The Neogene-Quaternary cover is composed of fine-grained continental sediments (loess and loess-like deposits) derived from Andean volcanoclastic sources (Zárate 2005; Zárate 2009, 2011) .
Puente Vanoli locality (S 38º21′23′′, W 60º44′20′′), a river bank exposure along the right margin of the Quequén Salado fluvial system, is situated in the southern area of the Pampean Region, a flat to moderately undulating landscape between the Tandilia and Ventania ranges, known as Bonaerian interrange plain (llanura interserrana bonaerense) (Figure 1 ). The studied succession is composed of alluvial deposits showing different degree of fluvial reworking (Figure 2(a) ). The studied microvertebrates include mammal and reptile specimens. According to the biostratigraphic scheme proposed by Cione and Tonni (2005) and Cione et al. (2015) for the late Cenozoic of the Pampean Region, the presence of Lagostomus maximus assigns the early Holocene-sixteenth century age to the assemblage.
Remains were recovered from the infilling of a small cavity interpreted as a burrow, preserved in a pale greenish yellow (10Y 8/2), finely laminated, fine sandy deposit, with carbonatic rhizoconcretions, corresponding to a slightly pedogenised floodplain (facies Fm, Table 1 ). It is cylindrical in shape, with a straight path, 60-cm long, roughly circular in cross section (major diameter = 26 cm; minor diameter = 24 cm), and with an inclination of 65º (Figure 2(b) and (c)). The infilling is composed of a massive light brown (5YR 6/4) gravelly sand (facies Sm, Table 1 ). This facies was interpreted as the result of strong, erosive surface run-offs that were channelised by the pre-existing burrow. The remains, including both undetermined fragments and specimens identified anatomically and taxonomically), NISP (number of identified specimens per taxon), MNE (minimum number of skeletal elements) and MNI (minimum number of individuals). The MNI was calculated considering the most common element present for each taxon.
Relative abundance (%Ri) of different skeletal elements was calculated considering the representativeness of each element in the context of the MNI, as follows: %Ri = MNEi/(EixMNI) × 100; where MNEi is the minimum number of particular skeletal elements for the sample, and Ei is the expected number of this skeletal element in a given individual (Andrews 1990 ; Fernández-Jalvo maxillae, humeri, radii, ulnae, femora, tibiae) that could be assigned to each of them.
The type of fracture (Marshall 1989) was evaluated only in the long bones (humeri, radii, ulnae, femora and tibiae). These elements were also analysed comparing the percentage of proximal, shaft and distal portions (Andrews 1990 ).
(3) Weathering degree, considers unaltered specimens and specimens with splitting, chipping and/or flaking (Andrews 1990 ). (4) Abrasion degree, considers unaltered specimens and specimens with rounding and/or polishing (Alcalá 1994 ). (5) Impregnation, encrustation and corrosion degree, considers specimens with fossil-diagenetic modifications (e.g. Andrews 1990; Lyman 1994; Montalvo et al. 2015) . (6) Other modifications, considers specimens with scratch marks (e.g. Andrews and Cook 1985; Behrensmeyer et al. 1986 Behrensmeyer et al. , 1989 .
Results

Taxonomic and anatomical representation of the sample
A total of 949 remains were recovered (NR), of which 211 (22.23%) correspond to undetermined fragments, both anatomically and taxonomically. The NISP obtained for micromammals was 726, the MNE 671 and the MNI 8. The NISP obtained for reptiles was 12, the MNE 12 and the MNI 1.
and Andrews 1992). This index was calculated for the whole sample as well as individually for each recorded taxon. In the latter case, because of the quantitative differences of certain skeletal elements (e.g. teeth, ribs, vertebrae, metapodials, phalanges) in the different taxa, only those elements represented by two units (paired skeletal elements) in the complete skeleton were evaluated. The analysis of hydrodynamic sorting followed the groups proposed by Dodson (1973) and Korth (1979) for micromammals, according to the susceptibility of the different skeletal elements to be mobilised by water. The representativeness of each group was determined using the values obtained for NISP and %Ri.
The following taphonomic features were analysed both on the specimens of the studied assemblage and on the specimens of Lagostomus maximus recovered from other burrows of Puente Vanoli:
(1) Disarticulation degree, whether the specimens were articulated, disarticulated but associated or disarticulated and isolated (Behrensmeyer 1991) . (2) Breakage degree, whether specimens are complete or incomplete. Four categories were used for skull breakage, including broken skulls without zygomatic region, only maxillae and premaxillae, isolated premaxillae and isolated maxillae (Andrews 1990) . Four categories were also used for mandible breakage, including broken ascending ramus, missing ascending ramus, missing ascending ramus and symphysis and ventral border of the dentary broken (Andrews 1990 ). The breakage degree was also evaluated individually for all the identified taxa, considering only the skeletal elements (mandibles, 
Lagostomus maximus
Plains vizcacha 1 3-8.8 kg (Jackson et al. 1996) Figure 3. relative abundance (%ri) of the skeletal elements for the whole micromammal sample. . representation of the micromammal skeletal elements according to Dodson (1973) and Korth (1979) groups.
Relative abundance of identified skeletal elements was calculated for the whole micromammal sample, considering an MNI = 8. Average value of relative abundance was 57.29%. Humeri, ulnae, femora and tibiae were the best represented elements; conversely, incisors and molars were the elements with the lowest representation ( Figure 3) .
Lagostomus maximus and Lestodelphys halli showed high average values of relative abundance; all skeletal elements were well represented. Microcavia australis and Reithrodon auritus also displayed high average values, but the representativeness of the skeletal elements was variable. Ctenomys sp. evidenced very low average value because it was represented by a few skeletal elements (Figure 4) .
The analysis of the micromammal skeletal elements performed on the whole sample, considering their susceptibility to be transported by water currents, allowed the recognition of the different groups proposed by Dodson (1973) and Korth (1979) . However, a clear predominance of any group could not be determined ( Figure 5 ).
Taphonomic features of micromammals
Degree of disarticulation
Most specimens were considered disarticulated but associated (sensu Behrensmeyer 1991), taking into account the spatial proximity among them and the representativeness values obtained for each taxon. Articulated specimens (sensu Behrensmeyer 1991), with their relative anatomical positions preserved, were scarce and comprised skull/mandible, tibia/astragalus/calcaneus, metapodial/phalange, phalanges and thoracic vertebrae; all of them assigned to Lagostomus maximus (Figure 6(a)-(c) ).
Degree of breakage
Complete specimens represent 60.06% of the total (Figure 7) . Astragali, calcanei, most of the other metapodials and phalanges, were complete. Maxillary fragments, with all teeth From a taxonomic point of view, the didelphid marsupial Lestodelphys halli and different rodents, including the caviid Microcavia australis, the sigmodontine Reithrodon auritus, the chinchillid Lagostomus maximus and the ctenomyine Ctenomys sp., were identified (Table 2) . Only the individual belonging to Lagostomus maximus and one of the individuals belonging to Lestodelphys halli were considered juvenile, while the other individuals were considered adults. Reptile specimens correspond to Serpentes indet. 
Degree of impregnation, encrustation and corrosion
Impregnation with manganese oxides was identified in 83.2% of the specimens. Both bones and teeth showed isolated black spots with dendritic habit, located in diverse sectors of the outer surface ( Figure 9 (f)). Encrustation was observed in 39.67% of the specimens. Both bones and teeth displayed small and thin calcareous coatings, light brown colour, covering part of their outer surface. These coatings were superimposed to the black spots (Figure 9 (g) and (h)).
Corrosion was recognised in 25.9% of the specimens. Both bones and teeth, including dentine and enamel, were equally affected. Most of them essentially showed randomly dispersed areas of the outer surface with slight pitting (Figure 9 (i) and (j)), nevertheless more extreme cases included surfaces heavily perforated (leaving only small unaffected portions) and original structures (e.g. pores) enlarged (Figure 9(k) ). These modifications were superimposed to the black spots and calcareous coatings.
Evidences of impregnation, encrustation and corrosion were present in specimens of all the recorded taxa. No patterns reflecting differential alteration were recognised among different skeletal elements.
Other modifications
Scratch marks were recognised only in 1.65% of the specimens. The affected elements included humeri, femora and tibiae, assigned to Microcavia australis and Reithrodon auritus, and also unidentified metapodials, which because of their small size cannot be assigned to Lagostomus maximus. These marks are isolated, with transversal or oblique orientation respect to the shaft. They showed a narrow and shallow groove, with both V-shaped (Figure 10(a) ) and U-shaped (Figure 10(b) ) cross section. The values of length and width varied between 590-700 μm and 85-115 μm, respectively. The marks were later affected by other processes such as weathering, encrustation and corrosion (Figure 10(a) and (b) ).
or some of them, were the most frequent portion of skulls. Incomplete mandibles were represented by body fragments without the ascending ramus, but retained all teeth or most of them. Teeth retained in the alveoli were complete, whereas isolated teeth showed different degrees of breakage. Scapulae and pelves were incomplete, mainly represented by the articular portions. Ribs were mainly broken in the distal portion, whereas vertebrae generally lacked the apophysis. Long bones showed clear differences in the degree of breakage and the type of preserved portions (Figure 8 ).
The degree of breakage varied among the recorded taxa. In Lagostomus maximus (28%) and Lestodelphys halli (37%) was low, in Microcavia australis (67%) and Reithrodon auritus (75%) was high, and in Ctenomys sp. (100%) was extreme.
Among the incomplete long bones, different types of fractures (sensu Marshall 1989) were identified. Smooth perpendicular fractures were the most abundant (69.77%), and were identified in specimens assigned to all the recorded taxa. In less proportion, spiral (20.93%) and longitudinal (9.3%) fractures were also present, particularly in specimens assigned to Microcavia australis, Reithrodon auritus and Ctenomys sp.
Degree of weathering
Evidences of weathering are present in 5.92% of the specimens. The affected elements included molars, incisors and diverse elements of the limbs, assigned to Microcavia australis, Reithrodon auritus and Ctenomys sp., and also unidentified vertebrae and ribs, which because of their small size cannot be assigned to Lagostomus maximus. They showed slight splitting parallel to fibre structure (category 1; sensu Andrews 1990) (Figure 9(a) ). Particularly on teeth, the splitting was limited to the dentine (Figure 9(b) ).
Degree of abrasion
Evidences of abrasion are present in 3.86% of the specimens. The affected elements included unidentified scapulae, vertebrae, ribs, metapodials, phalanges and diaphyses; although they cannot be assigned to any particular taxon, the small size rules out their assignment to Lagostomus maximus. Most specimens (2.75%) only displayed rounding on the edges and ridges (category 2; sensu Alcalá 1994) (Figure 9 (c), but others (1.1%) also evidenced mainly included postcranial elements and, in less proportion, also cranial elements. Although some specimens were articulated (e.g. skull/mandibles, thoracic vertebrae), most of them were disarticulated but associated, mostly complete, except for skulls (loss of zygomatic arches) and vertebrae (loss of processes and apophyses), with no weathering, abrasion or trampling signs.
Discussion
Taphonomic analysis
The studied sample of microvertebrates showed notable concentration of remains in a restricted area both spatially and
Taphonomic features of reptiles
The specimens assigned to Serpentes indet. were disarticulated but associated, mostly complete (fractures were recorded only in one maxilla and one hemimandible) and without evidence of weathering, abrasion or scratch marks. Some of them showed evidences of impregnation with manganese oxides, encrustation and corrosion.
Taphonomic features of Lagostomus maximus from other burrows of Puente Vanoli
In these burrows the NISP ranged between 2 and 13 and, in all cases, the MNI was 1. The specimens of Lagostomus maximus Dodson (1973) and Korth (1979) shows that there was no prevalence of elements of none of the groups, and hence, suggests the absence of hydrodynamic selection. This interpretation is consistent with the good skeletal representation recorded in the sample. Even discarding the influence of predators and/or scavengers, disarticulation occurs early after the death of organisms, both in aquatic and terrestrial environments (Dodson 1973; Hill 1979; Korth 1979; Hill and Behrensmeyer 1984; Behrensmeyer 1991; Brand et al. 2003) . Both disarticulated but associated and articulated specimens, these latter assigned to Lagostmus maximus, reflect rapid burial. In turn, articulated specimens also suggest the presence of soft tissues during burial.
The record of incomplete specimens evidences the action of destructive processes (Behrensmeyer 1991; Lyman 1994) . The specimens assigned to Lagostomus maximus, Lestodelphys halli and Serpentes indet., had the highest values of completeness, whereas the specimens assigned to Microcavia australis, Reithrodon auritus and Ctenomys sp. had the lowest values of completeness. These differences are related with the time of exposition to the destructive processes in each case.
Among the complete specimens, autopodial elements were predominant, which are characterised by having compact shape and high values of structural density. Scapulae, pelves, vertebrae and ribs, elements with less resistant and structural density, were intensely affected by breakage. All skulls were incomplete being preserved mostly the maxillae. Most mandibles had a high breakage degree, affecting mainly the area of the ascending ramus. Among teeth, those retained in the alveoli were better preserved. Most robust and resistant long bones such as humeri, femora and tibiae had a lower degree of breakage than the other slender and more fragile such as radii and ulnae.
Most abundant fractures were smooth perpendicular, identified in specimens of every recorded taxon. These fractures are produced after burial, once the bones have lost their organic components and are already mineralised (Shipman 1981; Gifford-Gonzalez 1989) .
The spiral fractures, identified in specimens assigned to Microcavia australis, Reithrodon auritus and Ctenomys sp., are produced in fresh bones, commonly due to trampling and activity of predators or scavengers (Behrensmeyer et al. 1989; Fiorillo 1989; Gifford-Gonzalez 1989; Andrews 1990 ); whereas longitudinal fractures, identified in specimens assigned to Microcavia australis and Reithrodon auritus, are produced after bones have begun to dry out, mainly due to processes of weathering and trampling (Behrensmeyer 1978; Behrensmeyer et al. 1989) . The presence of both types of fractures suggests an interval, prior to burial, in which bones were exposed on the surface.
Evidence of weathering reveals that specimens were affected by atmospheric agents, such as sun, wind, rain and temperature changes, among others (Andrews 1990 ). The identification of slight signs of weathering in specimens assigned to Microcavia australis, Reithrodon auritus and Ctenomys sp., suggests a short time of exposition at the surface (see Korth 1979; Andrews 1990; Behrensmeyer 1991) . The absence of weathering signs on specimens of Lagostomus maximus, Lestodelphys halli and Serpentes indet. suggests that the time stratigraphically, taxonomic diversity (5 marsupial and rodent taxa, and 1 reptile taxon), and abundance of individuals (MNI = 8) with body mass <5 kg (in most cases <350 g). These features allowed considering the assemblage as a microfossil bonebed (sensu Eberth et al. 2007; Rogers and Eberth 2007) .
The whole sample showed a high average value of relative abundance. High average values were determined in Lagostomus maximus and Lestodelphys halli, whereas in Microcavia australis and Reithrodon auritus the values were slightly lower. These results indicate that the carcasses were preserved quite complete. Very low average value obtained in Ctenomys sp. reflects a loss of many skeletal elements. Dodson (1973) , Korth (1979) , and Fernández-Jalvo and Andrews (2003) stated that bones of microvertebrates are easily transported and dispersed by water flows of very low speed (<35 cm/s), so it is expected that the evidences of sorting are not always clear in assemblages preserved in fluvial environments (see Behrensmeyer 1991) . Although the joint analysis of elements assigned to different taxa, with differences in their preservation (e.g. degrees of articulation, weathering and breakage) may partially bias the results (Behrensmeyer 1975 ; Boaz which specimens were preserved (see Andrews 1990; Fernández-Jalvo and Andrews 1992; Fernández-Jalvo et al. 2010) . Evidence of intense corrosion recorded both in more organic tissues (bone, dentine) and in mineral-rich tissues (enamel) indicate that specimens were probably affected by the action of humic acids, during wet periods (see Andrews 1990 Andrews , 1995 Fernández-Jalvo 1995 , 2002 Fernández-Jalvo et al. 2002 .
The processes of impregnation, encrustation and corrosion affected the remains in different post-burial stages. The superimposition of these processes suggests that the conditions inside the burrow varied through time. Korth (1979) proposed two principal modes of origin for microvertebrate assemblages, including hydrodynamic accumulations and scatological accumulations. Taphonomic features of the studied assemblage suggest that the accumulation of remains inside the burrow was related to the development of flooding processes in the plain. In turn, the absence of marks produced by teeth, beaks or claws and corrosion by digestive acids rule out the participation of predators or scavengers.
Mammal burrows as taphonomic mode
Burrows are used by vertebrates as sites of dwelling, shelter from weather, refuge from predators, feeding, mating, aestivation and hibernation (Eisenberg and Kinlaw 1999; Kinlaw 1999; Hasiotis 2002) , making them favourable contexts for the preservation of skeletal elements (Behrensmeyer and Hook 1992) . The evidences obtained permit to infer that the studied burrow acted as a natural trap, which allowed the accumulation of numerous remains belonging to different microvertebrate taxa, regardless of their mode of death.
The morphometric characteristics of the burrows from Puente Vanoli are consistent with the descriptions of burrows produced by the plains vizcacha that currently inhabit the Pampean Region of Argentina (Hudson 1872; Llanos and Crespo 1952; Branch 1993; Branch et al. 1994) . The other micromammal taxa present in the assemblage are also capable of making their own burrows, but the size of these structures is much smaller (Antinuchi and Busch 1992; Pardiñas and Galliari 2001; Tognelli et al. 2001; Martin and Udrizar Sauthier 2011; Melchor et al. 2012) . Thus, Lagostomus maximus is proposed as the putative producer of these burrows.
The sedimentological characteristics reflect that the burrow was infilled in a single and rapid event, during the flooding of the plain. This phenomenon produced the gathering and simultaneous burial of remains corresponding to individuals from of exposition at the surface was very short or null. Differences in weathering degrees allow inferring an assemblage formed by attritional accumulation.
Scratch marks, identified in specimens assigned to Microcavia australis and Reithrodon auritus, show similarities with the trampling marks described by other authors (e.g. Andrews and Cook 1985; Behrensmeyer et al. 1986 Behrensmeyer et al. , 1989 . These marks have been affected both by biostratinomic (e.g. weathering) and fossil-diagenetic (e.g. corrosion, encrustation) processes, indicating that the formation may have occurred in a pre-burial stage. However, taking into account the low percentage of affected remains and the modifications produced by posterior processes, it is not possible to interpret with certainty their origin.
The abrasion signs in the specimens are evidence of friction produced by sedimentary particles in movement, although not necessarily of transport distance (Korth 1979; Shipman and Rose 1988; Behrensmeyer 1991) . The sparse amount of specimens affected suggests that the time of interaction between remains and sediment was not long or that the intensity was low. The modifications (rounded edges and ridges, polished outer surfaces and circular holes) usually appear immediately in skeletal elements of small mammals exposed to the abrasion action of different types of sediment (see Korth 1979; Fernández-Jalvo and Andrews 2003) .
The dark colour identified in specimens of all taxa is related to manganese enrichment provided by water circulating through the host deposits, and its later precipitation as oxides. The formation of these oxides indicates alkaline and oxidising conditions of the environment of preservation during dry periods (López-González et al. 2006; Marín Arroyo et al. 2008; Tomassini et al. 2014) .
Encrustation identified in specimens of all taxa is associated with precipitation of carbonatic salts present in water circulating through the host deposits. The formation of calcareous coatings was posterior to the impregnations with manganese oxides and indicates alkaline conditions of the environment of preservation during dry periods (Lyman 1994; Fernández-López 2000) .
Corrosion identified in specimens of all taxa affected equally randomly dispersed areas of the bones and teeth, and was superimposed to the fossil-diagenetic processes of impregnation and encrustation, indicating a post-burial development. These characteristics differentiate it from the corrosion produced by digestive acids of predators or scavengers (which affects more limited portions of bones and teeth and occurs in pre-burial stages) and link its origin to the interaction with the substrate in Table 3 . taphonomic features evaluated for the different micromammal taxa represented in the assemblage. ab, absent; ar, articulated; Di/as, disarticulated but associated; lo, longitudinal; Pr, present; sp, spiral, tr, transversal. Serpentes indet.) died inside the burrow and their remains were kept there, whereas others (Microcavia australis, Reithrodon auritus, Ctenomys sp.) died outside the burrow and, after a time of being exposed on the surface, their remains entered the burrow transported by surface run-offs. On the contrary, the post-burial taphonomic histories were similar for all the individuals. This paper supplies a wealth of data concerning the hydrodynamic accumulation of small vertebrate remains in a taphonomic mode not frequently analysed but which generally present a high preservation potential throughout the fossil record. The information obtained in Puente Vanoli, together with data from previous records allow considering mammal burrows as a relevant taphonomic mode for the late Cenozoic of the Argentine Pampas. The development of burrows in fluvial environments would have favoured the accumulation and preservation of the remains of: (1) organisms producers of burrows; (2) organisms that circumstantially used the burrows; and (3) organisms that inhabited the areas surrounding the burrows and that, after their death, were mobilised inside the burrows. Based on the comparison with modern fauna, this paper also provides information about paleoecologic issues of taxa that inhabited the south of the Pampean Region during the Holocene. different sources. According to observations on modern contexts, the intraclasts recorded in the infilling could correspond to the material originally accumulated by the plains vizcacha on the surface during excavation, which could have entered the burrow in the flooding event.
The taphonomic features recognised in the specimens assigned to Lagostomus maximus, Lestodelphys halli and Serpentes indet. (Table 3) suggest that the individuals died inside the burrow and their remains were kept there. These interpretations may be extrapolated to the individuals of Lagostomus maximus recovered in the other burrows of Puente Vanoli. In this sense, observation performed on current representatives of plains vizcacha allowed to recognise that, occasionally, the individuals died inside their own burrow.
The taphonomic features recognised in the specimens assigned to Microcavia australis, Reithrodon auritus and Ctenomys sp. (Table 3) suggest that the individuals died outside the burrow, their remains were exposed on the surface and then entered the burrow mobilised by surface run-offs. The remains of Microcavia australis and Reithrodon auritus were probably somewhere on the plain near the burrow and consequently, they were barely transported; the few remains of Ctenomys sp. are insufficient to confirm this interpretation.
Several species of mammals, birds, snakes, lizards and amphibians utilise with different purposes the modern burrows of the plains vizcacha, both active and abandoned (e.g. Hudson 1872; Philippi 1873; Villarreal et al. 1995; Jackson et al. 1996; Sironi et al. 2000; Leynaud et al. 2006) . The record of specimens assigned to Lestodelphys halli and Serpentes indet. in the burrow produced by Lagostomus maximus could be related to a circumstantial use on the basis of the following considerations: (1) the taphonomic features suggest that the individuals could have died inside the burrow; and (2) Lestodelphys halli can build their nests in abandoned rodent burrows which they recondition (Martin and Udrizar Sauthier 2011) and snakes may use active or abandoned rodent burrows, primarily as shelter from weather and as refuge from predators (Sironi et al. 2000; Rumbo and Cacciali 2008) . Behrensmeyer and Hook (1992) pointed out that burrows are a taphonomic mode characterised by local spatial resolutions and temporal resolutions between 10 −1 and 10 1 years. Accordingly, the taphonomic evidence obtained in this work support a shortterm and low spatial-mixing accumulation, composed by different microvertebrates belonging to the community that inhabited the area.
Conclusions
The burrow analysed of Puente Vanoli included an assemblage composed by autochthonous and parautochthonous specimens. These specimens correspond to different mammal (rodents and marsupials) and reptile (snake) taxa. Plains vizcacha (Lagostomus maximus) is suggested as the putative producer of this burrow, whereas the Patagonian opossum (Lestodelphys halli) and the snake could have been occasional occupants.
The burrow was a natural trap that favoured the accumulation and preservation of remains. Different pre-burial taphonomic histories were recognised for the individuals, considering that some of them (Lagostomus maximus, Lestodelphys halli, 
